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Rie Morijiri and Mitsuru Nakagawa (2014) Mesoscale crustal structure based on magnetic and gravity
anomalies in the eastern part of Hokkaido, Japan. Bull. Geol. Surv. Japan, vol. 65 (5/6), p. 71-84, 17 figs,
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Abstract: A simple structural model explaining the gravity and magnetic anomalies was proposed along
2 profiles across the Pacific coast of the eastern Hokkaido (from Kushiro to Nemuro Peninsula). Recently,
gravity and magnetic anomaly maps of offshore of this area were published. This area is characterized by
high gravity and high magnetic anomalies. From the distribution of Nemuro formation, it was difficult
to account for the source of highly positive gravity anomaly belt along the Nemuro Peninsula. Dolerites
which compose a part of Nemuro formation were collected in this area. These samples have high density,
susceptibility and strong NRM. Curie temperatures and Verwey transition indicate that magnetic carrier
is mainly magnetite. Our 2-D modeling referred to these rock density and magnetic data. The result of it
revealed that (1) the high gravity anomaly belt along Nemuro Peninsula was attributed to shallow dolerite
bodies, and (2) high magnetic anomaly belts of offshore Kushiro was presumably caused by serpentinite.

Keywords: gravity anomaly, magnetic anomaly, dolerite, serpentinite, eastern part of Hokkaido
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TR R ~IL b ST, KB R ERCE OB A
I2& 28D EMREN Tz UNINEA, 1978). Segawa
and Oshima (1975) CTIZHFRIZEE B AR OB AR TR
B OB LRI L, Ueda (1994) (F b8 5 o R L
A5, WAIEDER E & - T 5 OITEER A F
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HBNIMEHETH A D LHEE LTS,

72, WEBE%223X10 kgm' & LB T — 7 —
TR TR, BEL SIS, T TONTFRERRE, &
LWEEIESAR6Nh 5 GE2IX). Z O, 200 meal (1
mgal=10" m/s’) 2 % 5 (e.g., BIEIZA, 1999). ZDF
LWEENREFISHE LT, EEEER— 5 R0
WEBREA AT 5 (EREEA, 1971 5 ILENEA, 19755
VERRIE A, 1976) DT, I EENEEDRK D —>D
EWVIHER A L ENTE = (eg., IIA - )11, 2004).

20 iy D VEFERRIMEE ] (FRFRIEA, 2000a) (2%
W, RED 5P F TORERO KRR E O
F=aNLLBMEN=Z 05, BEABEHOE —
2EBELICH D, MALICITREZRIABD 2Rz hnWZ &

WS 2T 5 72 FRFUES (2000b) Tk, FERD 7 —
ADAEPE2WICHEE T T L EHE L 72, Z OMEIE,
WHIEMDEL 1.7 kmfEEICREL, BEBLEOEEEL
10X 10° kg/m* & 425 Z & TCIRENRFEIIHATZ 575,
EEE L & B B IS IR O R 22 TR A < M
TEEHICHARE L A EEOBOVEASKOFEEH L
BRERH B T EhEREL TV 27, IR0 7 —
AWK 5727280, PL Y ROBRENKETE /-0
ML H 5. (1A Q004) DFENA V=D 3 Vitk B
JEERE A oIz LU, RELE2 SRS K
SRR IS T30 X 10° kg/m’ 28 2 BIEDMEE X T
W5, LALANRSE, Z0&S BEEEITHEE K
T 2 EM AT BB D 2 A,

2T, FlCWERRO-EBICEA - S
LCREHT 270 A S AR KA 2 HFELL
T, g, HRRHEARE, WEIE», W 2r0
WX ST A — 4 —DWEEIT 72, S HIZHIFEMH & EA
Wy oD 3 35 0D A A X (R, 2011, 2012 5 B - B
%,2011,2012) &, HAHENJEFESY 9 F7 — 2 (i,
2013 5 BLUFESIDB) & 5 N H ARG 7 — &
N— ZHEEEF AT — 2 (b - KHE, 2005 ;5 DL 22
HIESDB) 226 7 va 7 7 4 L& 2AKHY, EE I RE
WEBIAT 2 LS B2XUMEET LAGR L. 20

U A 228 (AIST, Geological Survey of Japan, Institute of Geology and Geoinformation)
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Fig. 1 Aeromagnetic anomaly map of eastern part of

Hokkaido. Data from “Aeromagnetic database of

Japan” (Nakatsuka and Okuma, 2005). Contour

interval is 25 nT.
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Fig. 3 Magnetic anomaly map of offshore of Kushiro and

Cape Ochiishi. Data from Joshima (2011, 2012).
Contour interval is 25 nT.
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Hokkaido. Data from “Gravity database of Japan,
DVD edition” (Komazawa, 2013). Contour interval is
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Fig. 4 Bouguer gravity anomaly map of offshore of

Kushiro and Cape Ochiishi. Data from Joshima and
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H5K RHEEUERL. 20 HrD 1 HARY — 4L Z B XIFEA i (https://gbank.gsj.jp/seamless/ ;
2014/03/25) Fi2 7' v b L7z, NSP1-3, NKMI-2, TBI, 1005, DG1-2: ¥4 b4, 1, 13, 15,
144, 163, 1851320 iZm D 1 HAY — 4 L Z B XIFEA /R (https://gbank.gsj.jp/seamless/ ;
2014/03/25)D ]IS, 1 2 BIUALO FISEH MR, 13 © 555 =0 TS WERT T HERT
R, 150 ARSI O HERIASE, 144 - WEHETRCE, 163 1 IFEMERY, 1851k

LK.

Fig.5 Location of sampling sites on Seamless Digital Geological Map of Japan 1:200,000, Basic edition
(https://gbank.gsj.jp/seamless/ ; 2014/03/25). NSP1-3, NKMI1-2, TBI, 1005, DG1-2 are site
names. Legend numbers are same as Seamless Digital Geological Map of Japan 1:200,000, Basic
edition (https://gbank.gsj.jp/seamless/ 5 2014/03/25).

B, EFNLDINT 4 — & — 3R R O E il & 2
LT5 7.

XIDAEFIZIZGMT Y 7 b ¥ x 7 (Generic Mapping Tools,
Wessel and Smith, 1995) #ffifH L7z, ') v FIEREIE30
WTh 5. HIk & &Aoo s 4w 2 %
WR7ZZEDEFEIKIRT. FMRICEN T -7 -5
XA O FEAKNTIR T, FHFEICHEHAL 7 a
77 ALT = ZIEGMTY 7 by = 7 &> TihE L
7=.

2. HEB

dpigE oh - HAFUL, FEARRZ RIS O IR
WaERNL, W5, LSRR, 2ERI—T U,

HEr, WEa, BEFO6emIcXKaIhTns (B
EAH, 1986). ZDHH, FLWEHENREHRLARO
% Ml I3 AL — PR P R ORISR L, B3I
AR - RO ML TS, RE
AR B ~ KR B O KL, B, i, U
B EN ORI, PR sk & S ~ AR = k=
BHENTHAMAT 5. FRORELEHIKTIEL < 0 kilis
FAPAEL, MBS KA E &2, AL
g i 2 e B n < 55 (EHES, 19715 100
1E2, 1975 5 EREIE A, 1976).

MRFBRERE P E T 2R LA SN T~ AR
B2 L, &Y 2R EOBBE%ES Ikt
EHRRMRIE S 2 6 75 5 (Yagi, 1969). —JF, EIMEmRE
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Fig. 6  (a) Densities are plotted against susceptibilities. (b) NRM intensities are

plotted against susceptibilities.

MU OB R, KIS HIZE EN T RN, 4 —
A4 MPEFICIEEE S B A AR DBFHET S T
ENHS T W22 (FRIR, 1963). B liE A (1993) TI,
ZZTRO6NZ 704 ZEXIVIETIO ZHES0.5 wt%
DFThy, @BESFEECHRTIELT, HEsk-
Ter A AT, BIA S RO L~ v v kdE
& ENBZKMMOBEEE AR EZEZ T D,

3.1, EREUM=

P E I & P T X 2 IS SEE DS ROREM &
UC, WEREFRIZERICEA - B AEE UCET
RN RS A AE U7z SREOES A v — 4 L ZHVE(X
Fic7wy FLAEZBOEFESKITIRT. v — 4L ZHE
RIFEARRR TR LR O AR IC il S h Tidn
WS, HHEH (1999) 12 LB O ZRETHIZ DWW T DB
Rig#kA2 » 5. 91 FDGI, DGIZEFRAHIZH > THED,
MR ZRE PRI N TS, ZhEFhDH A b5
MRHT I, Tay 23y FILERELL, A4
DR %157

3.2. AIE#HR

BEEAE T A E X o % %8 i (Accupyc 1330;
Micrometrics Inc.) THlE L 72, ZhiZiE, K70y o4
VI ST RO DG, bEE A

SRERRIREAL (NRM) 1E 7 0y &7 % VT L & B 1£2.0-2.5 cm,
15 & 2.0-2.5 em®D [T U 22508 & VL 72, 6%
{LITER 3R TUZ DV T LT (MS-2; Bartington)
THIE U7z, WALERNEE, LR GNRMEZ 72 v b

L7238 D%FE6KIZRAL 7.

NRMOD JITE TiE, sl 12 B RS S i i (AFD) % 7=
(T ERRE BT (ThD) 2 EhE L, BHMbORENEF = v o
L7z REBHLOMEIZIE, 2 ¥ F - IR (SMMSS;
HIFEEA) &, 782 20 — BG5S )75 (model760; 2G
Enterprises) % V72, BRRS R FETHBE DK R A & 3Rk 7=
MDF (median destructive field) &, B¢F& 2N O K5 R 2
5 LRI AANRMD 10%12 75 5 10 (Tb) 2 %1%, AL
#ONRMAEE & HIZH1RICE LBz RITETHER
RBEE 1T — 2380 TH5. &b, M
VDS (the vector difference sum; Tauxe,1998) &£ L 7.

EAAPEAE T — & X — Z (PROCK; https://gbank.gsj.jp/
prock/welcome.html, 2014 4F-3 H 28 H fifi58) 1= fEWEI ¢ 15
SN7-HR LR O NE, fAL#E, NRMOE A2 £l
BRI T3, BEMELTHITEE, BEIZ2.59 X
10°kg/m’ & 2.65 X 10°kg/m’, % 1t 2 13 0.047SI & 0.06168I,
NRMIiZ 0.954A/m & 0.404A/mT & - 7.

X 65102, MR A % L T uv BANSPI, NSP3,
NKMI, DGI, DG2IZ 2OV Ttk 275 U ¥ X D HlE
LB BT 5 72, 2hi2130.1-0.2 gD EHLD,
PREIFURG ST 5 (VSM, BHV-55LH;BRAFE ) 2 7z, &
WRAAMHRIRITERP T 572, e 27 ) ¥ AP IEE
WM &4 9 0 & iz e h 2 hFzhi L 2. nEa o



Table 1

MR - FER bR O E L) T 2 6 HEE S N 2 RSN ERGE R - P

HAHOEE S CITHMXMEMS RO~ o KRB OEEX10%kg/m* HAL), x : BEALRSBEAL, In:
H 2R 5% 1L (NRM)  (A/m¥ A7), MDF ¢ Bt RS 2 5 0 B 12 35 W T AL 38 AANRMD 50%1Z 7 % T 35 (mT
HAT), Tb: BB IS BV TRALEE BINRMD 10%I2 7% 2 WE(C HAT). BEEY v Tl e, Eh
OEHFRA R Z & oMlE. WM IZIZVDS (Tauxe, 1998) & Fv 72, 7 — 2 BN Z & ZR 7.
Summary of densities and magnetic measurements., o: density(in 10°kg/m’), x : initial susceptibility (in SI), Jn: natural
remanent magnetizations (NRM)(in A/m), MDF: median destructive fields (in mT) , Tb: blocking temperatures (in C ). The data

for decay curve of NRM intensity are estimated from the vector difference sum method(VDS; Tauxe, 1998). Blank means no data.

Specimen 0 x Jn MDF Tb
DG1-1 2.722 0.048 1.8074 8

DG1-2 ditto 0.04304 0.7676 561
DG1-3 ditto 0.0433 1.0294 1.4?

DG2-1 2.653 0.036 1.4396 1.4?

DG2-2 ditto 0.034172 0.97896 553
DG2-3 ditto 0.0359 0.75311 8.2

DG2-4 ditto 0.034795 0.36346 554
NSP1-1 2.3697 0.0593 1.2016 1.4?

NSP1-2 ditto 0.059244 1.3673 554
NSP1-3 ditto 0.0586 1.2167 1.4?

NSP1-4 ditto 0.050925 1.7633 520
NSP2-1 2.9739 0.0768

NSP2-2 ditto 0.071756 0.65128 542
NSP2-3 ditto 0.0748 1.4066 4.6

NSP2-4 ditto 0.077097 1.5256 538
NSP2-5 ditto 0.0757 0.64053 1.9?

NSP2-6 ditto 0.073431 0.63641 541
NSP2-7 ditto 0.0734 1.1476 4.9

NSP3-1 2.6544 0.043 1.9199 13.6

NSP3-2 ditto 0.052858 2.1448 535
NSP3-3 ditto 0.0519 2.5464 1.5? NONE
NSP3-4 ditto 0.0502 3.3817 479
NSP3-5 ditto 0.0532 1.5147 13.4

NSP3-6 ditto 0.051005 2.6889 505
NSP3-7 ditto 0.0489 1.9382 12.6

NKM1-1 2.7751 0.0151 0.76144 32.1

NKM1-2 ditto 0.016935 1.2127 570
NKM1-3 ditto 0.0182 0.73837 28.2

NKM1-4 ditto 0.014145 1.3487 559
NKM1-5 ditto 0.0148 1.3692 38.3

NKM1-6 ditto 0.004254 2.8112 583
NKM1-7 ditto 0.010937 1.5534 25.3

NKM2-1 2.732 0.062848 0.76812 35.1

NKM2-2 ditto 0.056526 0.59831 578
NKM2-3 ditto 0.061671 0.78752 28.5

NKM2-4 ditto 0.057833 0.32238 565
NKM2-5 ditto 0.061084 0.52282 28.5

1005-1 2.7104 0.064062

1005-2 ditto 0.06096 15.91 532
TBI -1 2.0655 0.0474 0.39188 3.2

TBI -2 ditto 0.04816 0.14661 546
TBI -3 ditto 0.049815 0.34842 1.3?

TBI -4 ditto 0.047059 0.18383 475
TB1-5 ditto 0.048771 0.17317 2.8

TBI -6 ditto 0.046814 0.01859 539
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27 1) ¥ A8F X — 4 — %Day-Plot (Day et al., 1976,
1977) Fic7 ey b L2 O TRITIRT. X514
BUMY 2 e AVIRIE iiRR (Us-THIER) 2 558 XIZ/RT. A T,
NSP1 ENKM1DH A k2 613 6 7z ik B 2 (KR
I 2& E (MPMS-XL5; Quantum Design) CTHETL % JI7E L
72 (3, 2007 FME) . BRAURY 2 (BRI EE R & 25 9
KR

BLARHY 26 XU3IR & 200 A3 B RS 2S i i & B RS BHR
D 6 R A R E L TWBEEZO6NS. 77,
Day-Plot (357[X) Tk 2571 ¥ 2785 X — & — pMEITEE
PIHBXIZ T Ty s X¥ND T Eh b5 & REL LA
DEELZOND. X 61D, LTI GESX) 2MTIE
W THBHZ &, F2) —WENM0CHEELEHNWT
& EIRAHZERE R (5 9 X)) A3 100K/ TH B (7 2 LR —
MPRONE)Z b, MLEHES>DIFZELLTY S
384 M (BBINEFEIITXEAL ) THAD EHE A
55, INS6D/ERD? S, R IZ/NRBI T
HHE U TN MR RIS 3 B2 L7zt a R -
TWBEFEA5.

DEDZen»s, BHERELEZY Y TLTHE T L
EHIELTY, HE LM (R 5 CITNRMAERE)
BIIZKELH A P20 CEB6eX(), (b)), EmEHNEE
T I DJRK & U CTIRE R O R G 3T
b5,

4. 2 RTEEETIV

M Mg O B SR &, P o S R B O
W& 2 HEE T 5720012, B10KDA-A’ I NIB-B’ & W
H2KDTa T 7 ANERD, 2RTLT Y — FET I
AHEAEIT 7. Tur A0 EOBEMT -4 & LT,
GMTY 7 b = 7 IV T0.5kmfEfE T2 » F 7 74
AhbikEW L7z 72720, EHERETE, PERIEEN
DBA 6, WHSIIFE LM E S 7 — 7 — BEX E 72138
MMED T -y —RBEXK» S EER LT — 2 ik ES
b BREFEICOWTE, 2P EXDB & g O i
SIS X IR B S 18 23 5 7 B D CAOR I A 2 ik &
AbBIETEAVY, 2 KADB (HEH450 m) % K
IZLC, PR REXITH S T a7 7 4 L EEK
L7z, ZO&HicLcffoh7a 7 74 LA-A LD
BHH T — 7 — B (REEE 2.3 X 10° kg/m') 7 & U
XAE, B-B LOE 7 -7 — R (IE%E2.3 X 10°
kg/m’) 75 5 ISR 228 11 X(a) ~ (ISR, &,
707 7 4 ULB-B TGO IR T — 4 L BEIROMR
BT — 2 O & & 5 T 50km 5 220km £ T % A
P& LT3,

Wi T 7K, 2RICERED 7 7 — FElEIZ& 5T
K7z, #HIIEF IV IZKomazawa (1995) 1256 > CRIE L,
WREEETTNMET) ZLAETFTLOMASDETEHEL

72, 7 X AT FILOFEIZIEBlakely(1995)D 71 &7 5
VS LY

EHRED T 7 — FEFIZY - TE, MR
LTHRENRFEOY -2 23MHT2Z L2 E L
BTG Z2EER, SENREEZEINL TN E
DA FERHICPER T 2R RINETH % LIREL T,
ZOMETHRONEEOEAE (F6lX() kb & 2D
KELEEG A 7=

Ta 7 7 A AN T, BIRMICIEEEE223X10°
kg/m®, 2.7 X 10° kg/m’, 3.0 X 10’ kg/m’ & L7=3EEF I
EEZ BRAESIORYT. &, BUHE (obs) 12—
e bR Lz E D REEICE > Th5b, BHRE.
GHE XN BMEET ISR A LR TV IR FEREY
(X 10° kg/m* HfT) 2R F. BE3.0X10° kg/m’ & 5-% 72
FEA R LA ICH Y423 DL L, W35 km, J&&
15 kmf2E O BUED SR A5 2 CTEEIJRE £ FHL 7.
AR IE DR EEE A32.3 X 10° kg/m* TH 572D TI D
BRI IIHERRE, 2.7 X 10°kg/m’ & 5-Z 72 i b 2 Hefl
JEAEL T3,

WALHEE T L iE, EHETFILTEE3.0X10° kg/m’
%5 Z 7= R ORI s 5 AR VSR Y 5 % 3847) 1SR 7 1
MBIEDIGRF & IXIE AT O A-8.6°, {Kf57°T, Wik
HEEE 2.5 A/mD— kRl L% 5 A2 2 W A R0 3
WILT) ZLETADRE -6 FHABEEEIELE- 5
A T2HACRRIE DK E S EHIE L 7 S is O LR &
NRMARIE (8 6 [XI(b)) # BF 12 L7z, EREE Lo Fan 8l
TEDIGRFE AT ThH B REEIT AV, D -HIicZ
DALz, 7807 74 LA-A TlE, MO
BHME 25 & 5 ERERFE SIS T 250 TREL T
W5 BI3ENE, ZOMK LA ICHY T 5 REIC Lk
DR E 5 2 T, 22l S O BT 5 12 0 i 500
mTTPHlENBE T 7 74 )LAERL TS,

I T 74 ABBIZOWTE, BEHREED T I —F
RIEIC Y72 5 Cid, ARBIREMH L CRENIREOE — 2
AT ZEAHNE Lz, BARIIZIX, BE4E23
X 10° kg/m’, 2.5 X 10° kg/m’, 2.6 X 10’ kg/m®, 2.9 X 10°
kgm’E UL7z4BETLEE % 72, MREH14KNTRT.
¥, BUE (obs) X707 7 4 LA-A’ ERIBRIC, —K
fEa & B2 U - ) RIS 2 > T %, EHRE» S
i SN ARHEE T MIZIRA 5 TS BFITEE (X
10° kg/m’ Hifi) 2779, ZOREHEEE a7 7401
A-A’ TR S NRR RIS SR DML RIZH Y § 2 51k
IZkoTd 2633 PHELT, B30 km, FX11
kmFEE OB O SR 2408 U, BEI132.9 X 10" kg/m’ %
5.z 7. 7 FIREEIX3500mFEE £ THL L= Eh
DOEERIZOWTIE, 78774 LAA ERMIZ23X
10° kg/m* (ZHERERE, 2.5 X 10° kg/m® 72 6 N2 2.6 X 10° kg/
m T Wbh W B IMEAE LT 5. BEDZEH0.1 X
10° kg/m’ FERE O LA L3 Lo B A& T, HESNICH
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(Day et al., 1976; 1977). Area boundaries are referred
to Dunlop (2002). Parameters are Mr: saturation
remanent magnetization, Ms: saturation magnetization,
Hcr: remanent corecivity and Hc: corecivity.
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